Introduction
Endometriosis is the presence of endometrial glands and stroma outside the uterine cavity affecting mostly women of reproductive age. The disease is usually manifested with pelvic pain, dysmenorrhea, and infertility. The prevalence is found to be 7%-10%, but among infertile women it increases up to 50% (1) . Endometrioma is the formation of a cyst within the ovary with ectopic endometrium tissue lining and is found to be in 17%-44% of patients with endometriosis (2) . It is hypothesized that endometriomas arise as a consequence of coelomic metaplasia of the ovarian epithelium or the invagination of the inverted ovarian cortex after implantation of the endometriotic foci on the ovarian surface (3) . In either case the cyst has a pseudocapsule adjacent to the normal ovarian tissue.
The treatment of endometriosis must aim at the destruction of all lesions, adhesiolysis to ensure the normal anatomical structure, prevent recurrences, and increase conception rates in patients with subfertility. Although the most effective treatment modality of endometrioma is controversial, laparoscopic excision by the stripping technique is accepted to be the gold standard surgical approach. A meta-analysis showed that in comparison to drainage and ablative surgery, excision of endometriomas are better in terms of reduced pain, increased pregnancy, and decreased recurrence and reoperation rates (4) .
One of the major concerns about excision of endometriomas is their negative effect on ovarian reserve because of follicle loss (5) . Removal of endometriomas has been associated with poorer performances in IVF procedures, and decreased ovarian volumes have also been reported after surgery (6) Recently, techniques such as combining cystectomy and ablative surgery, or a three-stage procedure, have been used to reduce the damage that cystectomy causes to the ovaries (7, 8) . Ovarian reserve has been defined as a woman's reproductive potential in terms of the number of ovarian follicles and the oocyte quality. Moreover, ovarian reserve can be screened by use of various tests (e.g., age, endocrine tests, and dynamic endocrine tests). In recent years, attention has shifted to direct tests such as AMH, ovarian volume and antral follicle count (AFC). (9) (10) (11) (12) (13) .
To define an optimal model for the decline in circulating antimullerian hormone (AMH) with age and develop a validated age-related nomogram , Circulating AMH concentrations decline with increasing reproductive age in a manner optimally described by a quadratic equation. This validated age-related AMH nomogram will enable counseling of infertility patients regarding reproductive performance. (14) Cystectomy may be destructive to the ovary, decreasing fertility, and ablation may be an incomplete treatment with a high risk of recurrence. Several reports comparing cystectomy with fenestration and coagulation have demonstrated that coagulation was associated with a higher recurrence rate and lower cumulative pregnancy rate when compared with cystectomy. (15) (16) (17) (18) In present study our aim is to compare both techniques widely used either cystectomy or coagulation for ovarian endometrioma ,and the effect on ovarian reserve(AMH,AFC and ovarian volume) and serial changes in AMH with comparing changes in AMH values with AMH nomogram.
II. Patients And Methods
The study included one hundred women attended the gynecological and infertility clinic of El-Shatby Maternity University Hospital presented by ovarian endometrioma between 2010 to 2012, The study Inclusion criteria was for any woman with recent ultrasonography for chocolate cyst measuring five centimeters or more unilateral or bilateral Age (18-35 years), excluding any woman with ,high basal FSH level (more than 10mIu/ml),Suspicious of malignancy by ultrasound, any previous ovarian surgery, any endocrinological diseases affecting ovarian reserve, and Polycystic ovary syndrome.
A total of 100 patients fulfilled the study criteria. Preoperative, postoperative first month, three months and 6 months after the surgery, the antimullerian hormone , antral follicle numbers and ovarian volumes of each patients' ovaries were assessed in the early follicular stage (days 1 to 5). The sonographic markers done using (Tellus UF-810XTD,Fukuda company ,Tokyo,Japan), AFC was recorded as the total number of follicles with a diameter <9 mm. The ovarian volume was calculated using the prolate ellipsoid formula: Volume: 0.5233*height*length*width of the ovary in cm). The Preoperation ovarian volume values were obtained by removal of the cyst volume from the total ovarian volume. The AMH: preoperative and postoperative immediately, then three months and after sixth months AMH was measured by MIS/AMH ELISA DSL-10-14400 (Diagnostic Systems Laboratories, Inc) Texas USA. The AMH used to compare between the two techniques to assess the effect upon ovarian reserve compare between changes in the level of AMH preoperative and at each stage during follow up periods and compare between the AMH results for both groups to the AMH nomogram.
III. Procedure
The hundred cases will be randomly allocated using closed envelope into two groups according to subsequent management, Laparoscopic operations were performed using video control under general anesthesia. Laparoscopic operations were performed with three 5-mm trocars in the lower abdomen and a 10-mm intraumbilical main trocar. We used 5-mm scissors and graspers, and normal saline solution for irrigation.
Before initiating ovarian surgery, the ovaries were completely freed with obtuse and sharp dissection. In the stripping group of ovaries, after a cleavage plane between the cyst wall and ovarian cortex was identified, the ovaries were pulled slowly and gently in opposite directions by means of two atraumatic grasping forceps. After removing the pseudocapsule from the abdominal cavity, if needed selective minimal (15 watt) bipolar coagulation of bleeding was performed, without excessive coagulation of the surgical defect to avoid damaging the ovary.
In the coagulation group of ovaries, fenestration was first performed, and a biopsy sample was obtained for histologic examination. Then the inner cyst wall was coagulated by the touch technique using 30-W current bipolar forceps . No sutures were used in either group, and the ovaries were left open. All operations were performed by the same surgeon. No complications occurred during or after surgery. Shifting from laparoscopy to laparotomy was not needed in any patient. Postoperatively, the pathology results were examined, and endometriosis was confirmed in all patients
IV. Statistical Analysis
Data were fed to the computer using IBM SPSS software package version20.0. Qualitative data were described using number and percent. Comparison between different groups regarding categorical variables was tested using Chi-square test. When more than 20% of the cells have expected count less than 5, correction for chi-square was conducted using Firsher's Exact test or Monte Carlo correction.
The distributions of quantitative variables were tested for normality using Shapiro-Wilk test and D'Agstino test, also Histogram and QQ plot were used for vision test. If it reveals normal data distribution, parametric tests was applied. If the data were abnormally distributed, non-parametric tests were used.
Quantitative data were described using mean, standard deviation, minimum and maximum. For normally distributed data, comparison between two independent population were done using independent t-test, comparison between different periods using ANOVA with repeated measures and Post Hoc test was assessed using Bonferroni adjusted. Significance test results are quoted as two-tailed probabilities. Significance of the obtained results was judged at the 5% level.
V. Results
The mean age of the 100 participants of the study was 27.85 ± 2.90years range 20-31 years. The mean diameter of endometriomas in the ovary cystectomy group was 6.63 ± 0.76cm; that of the ovary coagulation was 6.64 ± 0.74cm. In the coagulated ovary, the number of preoperative and postoperative follicles was compared; the precoagulation number of In the coagulated ovary the precoagulation number of AFC 9.10 ± 1.85 had fallen to 6.57 ± 1.77after 1month, 7.03 ± 1.67after 3months and then 7.19 ± 1.62after 6months in postcoagulation stages. In the cystectomized ovaries, the preoperative number of follicles was 9.42 ± 2.28, which fell to 6.11 ± 2.04 after 1month, 6.23 ± 2.09 after 3months and then 6.38 ± 2.16 after 6months in post coagulation stages in the postcystectomy stage. The difference was statistically significant shown in (Table 1 ). The antral follicle numbers fell after both operations. The ovarian volume was, in the cystectomized ovaries (Group1), the preoperative ovarian volume was with mean ± SD= 11.35 ± 2.04(cm 3 ), which fell to 9.25 ± 1.56 cm 3 after 1month, 7.42 ± 1.71 cm 3 after 3months and then 7.33 ± 1.89 cm 3 after 6months in the post cystectomy stages, In the coagulated ovary(Group2) the precoagulation ovarian volume was with mean ± SD = 11.30 ± 2.07 cm 3 had fallen to 9.61 ± 1.81 cm 3 after 1month, 8.35 ± 1.76 cm 3 after 3months and then 8.25 ± 1.79 cm 3 after 6months in postcoagulation stages this shows significant difference as presented in(table1). The effect on AMH values shows decrease from preoperative values Mean ± SD (2.98 ± 0.75) in cystectomy group, and Mean ± SD (2.79 ± 0.71) in coagulation group to be during the follow up After three months postoperative the AMH values was with Mean ± SD (1.96 ± 0.85) in cystectomy group , and Mean ± SD (2.46 ± 0.74) in coagulation group and After sixth months postoperative the AMH values was with Mean ± SD (2.20 ± 0.89) in cystectomy group , and Mean ± SD (2.65 ± 0.77) in coagulation group and this shows statistically significant difference between both groups as presented in table( 2). 
VI. Discussion
This study compared between two of the most frequently performed techniques for laparoscopic endometrioma surgery, we compared the laparoscopic cystectomy and laparoscopic cyst ablation using bipolar energy, mainly concerning about the effect of each technique and ovarian reserve, we observe the effect of both techniques upon the ovarian reserve when tested by various measures (AMH, FSH, AFC and ovarian volume . The best and most effective conservative laparoscopic technique for the management of endometriomas remains a controversial issue in the literature, the debate between excision and ablation exists, because the exact cause has not been found and several hypotheses have been proposed to explain the pathogenesis of ovarian endometriosis. Despite the differences between the recently proposed metaplasia theory and the implantation theory, both reached the conclusion that endometriomas are pseudocysts formed by inversion and invagination of the ovarian cortex, which contains the primordial follicles, so any surgical technique theoretically affects the ovarian tissue. (19, 20) Ovarian reserve is one of the important issues in comparing the laparoscopic techniques in removing the ovarian endometrioma, AMH one of the most reliable tests for ovarian reserve, we observe in our study significant reduction in AMH in both groups operated upon either by stripping or by fenestration and endocoagulation, serial follow up documents reduction early then recovers after 6 months follow up when compared to 3 months follow up but still significant reduction in relation to preoperative values. Recently a systematic review (metaanalysis) of changes in AMH after surgical excision of endometrioma shows 9 of 11 studies documented a statistically significant reduction of serum AMH level after surgery (21) . The two studies failing to document this decrease were published by the same study group (Ercan etal 2010, 2011) (22, 23) The studies evaluating serum AMH level serially after surgery documented that this reduction occurred early, being already evident at 1 week after surgery. Thereafter, levels remained stable or mildly recovered (24, 25, and 26) . Against our observation,only Celik et al. (27) observed a progressive reduction over time, but the loss of a consistent proportion of women at 6-month assessment (26/65, 40%) does not allow to draw definitive conclusions To our knowledge this is the first time to compare the results with Nelson. AMH age nomogram (14) , we observed that despite the significant fall in AMH values after both techniques the values is still in normal percentiles for age mostly between 25 th -50 th percentiles. This validated age-related AMH nomogram will enable counseling of infertility patients regarding reproductive performance (14) , so also can be used to counsel for the effect of surgery upon the reproductive performance if this nomogram is justified. The importance of comparing the significant changes in AMH levels to validated nomogram from our point of view is to weight the risk benefit ratio when counseling patient for surgery, and subsequent effect after surgery.
Ovarian reserve also can be evaluated by sonographic assessment of AFC(antral follicle count)and ovarian volume, In our study AFC, the number of preoperative and postoperative follicles (after 1month, 3months and 6months) was compared; In the coagulated ovary(Group2) the precoagulation number of AFC 9.10 ± 1.85 had fallen to 6.57 ± 1.77after 1month, 7.03 ± 1.67after 3months and then 7.19 ± 1.62after 6months in postcoagulation stages. In the cystectomized ovaries (Group1), the preoperative number of follicles was 9.42 ± 2.28, which fell to 6.11 ± 2.04 after 1month, 6.23 ± 2.09 after 3months and then 6.38 ± 2.16 after 6months in post coagulation stages in the postcystectomy stage. The difference was statistically significant (P=0.038 * ) and (P=0.037 * ) after 3 months and 6 months comparing the two technique. Agreeing with our results, the study by Turgut Var et al, who compare the AFC in two groups, coagulated and cystectomy groups for bilateral ovarian endometrioma,the studyshows, that in the coagulated ovary, the precoagulation number of 5.42±0.77 had fallen to 4.75 ± 0.60 by the postcoagulation stage. The difference was statistically significant (P=0.02). In the cystectomized ovaries, the preoperative number of follicles was 5.58 ± 1.13, which fell to 3.67 ± 1.26 in the postcystectomy stage. The difference was statistically significant (P=.001). The antral follicle numbers fell after both operations. (28) In contrast to our study Dimitrios Tsolakidis etal, investigated the impact on ovarian reserve after laparoscopic ovarian cystectomy versus three-stage management in patients with endometriomas as regards AFC the operated ovary increased significantly (P=0.002) in group 2(three-step laser vaporization) (from 1.27-4.36) in relation to group 1 (ovarian cystectomy ) (from 2-2.38) no explanation was present for this changes. (13) As regards ovarian volume in our study, in the cystectomized ovaries (Group1), the preoperative ovarian volume was with mean ± SD= 11.35 ± 2.04(cm 3 ), which fell to 9.25 ± 1.56 cm 3 after 1month, 7.42 ± 1.71 cm 3 after 3months and then 7.33 ± 1.89 cm 3 after 6months in the post cystectomy stages, In the coagulated ovary(Group2) the precoagulation ovarian volume was with mean ± SD = 11.30 ± 2.07 cm 3 had fallen to 9.61 ± 1.81 cm 3 after 1month, 8.35 ± 1.76 cm 3 after 3months and then 8.25 ± 1.79 cm 3 after 6months in postcoagulation stages, our results was with agreement of Turgut Var et al, (28) In the coagulated ovary, the ovarian volume preoperative and postoperative(after 6months) follicles was compared; the precoagulation ovarian volume = 13.56 ± 1.5 had fallen to 9.87 ± 2.05by the postcoagulation stage. The difference was statistically significant (P=0.01). In the cystectomized ovaries, the preoperative ovarian volume was 13.03 ± 1.13 cm 3 , which fell to 6.27 ± 1.95 cm 3 in the postcystectomy stage. The difference was statistically significant (P=.001) both studies agree that both surgical technique significantly decrease ovarian volume with less harmful effect to the coagulation group. In contrast to our study Dimitrios Tsolakidis etal found no effect on ovarian volume in three-stage management comparing it to stripping. (13) Summarizing our discussion, surgery for ovarian endometrioma is debatable concern, comparing the most two technique used for laparoscopic management of endometrioma our observation was that cystectomy operation decrease the ovarian reserve significantly, but still in acceptable range as regards nomogram, the cystectomy operation is more preferable to spontaneous pregnancy rate, decrease recurrence and for more precise diagnosis for histopathological assessment excluding malignancy.
VII. Conclusions:
Surgery for ovarian endometrioma is debatable concern, we concluded that surgery must be tailored according to the patient complaint and presenting situation, in our study we were in concern for assessment of the effect of each type of laparoscopic surgery and ovarian reserve, concluding that ovarian reserve decreased by both technique but the decrease was statistically significantly more frequent in cystectomized ovaries than in coagulated ovaries.
We also concluded that although decrease in ovarian reserve in both technique the values of AMH levels compared to AMH nomogram (Nelson. AMH age nomogram), shows that comparing the preoperative values to sixth months postoperative the values was still in normal percentiles for age mostly between 25 th -50 th percentiles.
